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An Analysis of Stress Around Reinforced Elliptical Holes

in Pressure Vessels by Finite Element Method

Associate Prof. Dr.Dech Budchareantong
Associate Prof. Chamroon Tantipisalkul

Lt. Pisanu Sommayura RTN.

Abstract

Stress concentration in a cylindrical pressure vessel with
reinforced elliptical hole was evaluated by the finite element method. The
finite element model of the reinforced elliptical hole consisted of 346
rectangular prisms, S'node elements. The numerical results for stress
concentration around the elliptical hole was compared with Hicks' prediction
(flat plate stress concentration), and also with Chamroon's experimental results.

A comparison of the finite element solution to Hicks' prediction
in case of the small curvature elliptical hole, the stress distribution around the
reinforced elliptical hole is yield sufficient result as expected. The maximum
stress is 2.68 %, if the pressure vessel and the reinforced plate have the same
thickness. In case of the large curvature elliptical hole, stress distribution
contradicts Hicks' prediction and the maximum stress is -1.28%

In the same matter, a comparison of the finite element solution to
the experimental results are 3.81 % and 0.79 % for the small and large
curvature elliptical hole, respectively.

In conclussion, the results indicated that the finite element
analysis produced reasonable stress concentration for the cylindrical pressure

vessel with reinforced elliptical hole.
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